inhibitory tone that is directly proportional to presynaptic activity and is smoother and more sustained than that which could be mediated by synchronous release Synaptic transmission is, above all, fast and precisely alone. Functionally, these synapses signal the overall timed. Molecular specializations of the nerve terminal level of activity, though at the expense of signaling the are designed in large part to enable exocytosis to occur precise timing of each presynaptic action potential. within a fraction of a millisecond after the arrival of an At low frequencies (Ͻ10 Hz), precise timing informaaction potential. Perhaps nowhere in the central nervous tion was preserved. For example, the kinetics of multisystem is such precise timing more important than in quantal inhibitory postsynaptic currents (IPSCs) evoked the bushy cells that receive auditory nerve input via at low frequency were identical to the kinetics of miniamassive synapses called calyces or end bulbs. These ture (i.e., quantal) IPSCs, indicating that multiple quanta brainstem neurons, located in the nucleus magnocellucontributing to the evoked responses are released laris (nMag) in birds and reptiles, and in the ventral conearly synchronously. At higher frequencies, however, chlear nucleus in mammals, phase lock to all but the IPSCs were no longer time locked to presynaptic action highest frequency sounds and thereby allow their tarpotentials; latencies became more variable, and eventugets in the nucleus laminaris (the medial superior olive ally distinct IPSCs merged into a kind of inhibitory plain mammals) to extract precise microsecond differences teau. This plateau decayed much more slowly than indiin the timing of input from the two ears (Oertel, 1999).
Howlease appears to distribute it temporally. In each of these ever, flies do not exhibit this behavior following lesions circuits, inhibition is almost certainly serving multiple to subsets of the 50 or so identified neurons in the roles. While some of these roles require focal and prelobular plate that respond to wide-field visual motion cisely timed release, others may be best served by re-(Hausen and Wehrhahn, 1983). The fact that these neuleasing quanta in a more graded and distributed fashion.
rons are involved in stabilizing heading direction, which Testing this hypothesis will be difficult, since it may is critical for chasing potential mating partners and require independently manipulating synchronous and avoiding obstacles, suggests that there has probably asynchronous release in a preparation intact enough to been strong evolutionary pressure on their performance. perform at least part of its normal function. Lu and TrusOne of these neurons, H1, is particularly accessible exsell have taken a major step in that direction. Their reperimentally, allowing stable extracellular recordings for sults suggest a novel view of central inhibitory circuits in which asynchronous release is not merely an oddity hours and even days.
